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Hol opr osencephaly (HPE) is the nost common structural anoma
forebrain in humans. |t occurs in about 1:250 pregnanci es.
cent of affected fetuses survive to delivery, however, sot
about 1:16,000 live births. The disorder occurs when the p
fails to divide during the first few weeks of fetal life to
and right cerebral hem spheres. |nconplete cleavage of the

forebrain results in defects in brain structure and functio
devel opnment of the face. Brain malformations in HPE can ra
to severe.

Al t hough the causes of HPE is unknown are not known in nos
| east four genes are known to be involved in HPE, inclu
Hedgehog ( SHHgene on chronosone 7, ZI C2 on chronosome 13,
chronosone 2, and 1@ FEhronosone 18. HPE occurs in up tc
cent of infants born to diabetic nothers. Veratrum al kal



wel | -established cause of HPE in animls, making exposure
envi ronmental factors a possible cause of other cases of HP

The & National Institutes of Health Conference on Hol opros
held April 3-4, 2000 in Bethesda, Maryl and. Wth oral ¢
basic and clinical HPE research, and special fam/ly-or
sessions, it was the largest program yet held on this in
under st ood cause of congenital nmalformations. The cor
organi zed and sponsored by the National Human Genone
Institute, the NIH Ofice of Rare Diseases, and the (
Foundati on of Dallas, Texas, which has established a netw
and treatnent centers for HPE

Organi zers regarded the conference as a nmechanism for
overview on the present state of understanding the causes
genetic defects that interfere wth body patterning during
the role of cholesterol in nodifying enbryonic signaling g
concepts about the prognosis and care of infants born wt
under gone significant change, which were addressed in the p

The first session on Monday 2000 et | Hbledpr osencephal y:

A Paradigm for the Conplex Genetics of Brain Déie opnent
session was by invitation only because of its highly tech
the fact that sone of the work presented had not yet been
reviewed journals and hence mght be far too prelimnar
speci al i st s. Nevert hel ess, valuable insights were presen
experts in their respective fields that should lead to a be
both normal and abnormal brain devel opnent exemal bf ded by |
C. Urschel 111, amd.his famly represented the famlies ¢
sessi on.

The norning session opened with an introduction by Franc
MD./Ph.D. who as the Director of the National Human Genol
Institute | eads the governnent and university-based pursui
genetic blueprint for human bei ngs contained in the geneti
He announced that trenendous progress is being nade towa
wherein a conplete set of human genes will be determ ned f
in history. The significance of this mlestone will be t
rapidly use this information to better understand many di



human bei ngs, including HPE He also noted that “HPE is
short of HOPE® which hel ped to set the tone, and add a prof
the tal ks that foll owed.

The first presentatiodefwasr yoyA. Golden M D. (University
Pennsyl vania) who is an enbryol ogi st, neuropathol ogi st, ai
devel oping chick. He wuses this nodel system to obt
understandi ng of early steps in the formation of the brair
Dr. Golden described the current understanding of th
environnmental influences that help to determine the formo
was fol |l owedKdiyhl een K. Sulik PbnDversity of North Carol

Chapel Hill) who reviewed the early devel opnment of th
enphasi zed that many environnmental agents (chem cals, dr
excess, etc.) could cause birth defects in animals very sin
Clearly a better wunderstanding of the way that genes
environnental factors will lead to progress in HPE reseec
conclusion could be drawn from the pliddemiatiHalnmbyD. D. S.

Ph.D. (University of California, San Francisco). Dr. Heln
that retinoic acid (Vitamin A) in excessive anounts or ¢
anmounts could dramatically affect the devel opnment of the k
| aboratory animals in a manner that may hold clues to the
humans. Ne¥hjlip A Beachy Rhdbns Hopkins University
reviewed the | atest research on the conponents of the first
to be shown to cause human HPE ( Soni ¢ hedgehog, naned aftet
the video ganme) as well as simlar malformations in tt
abnormal gene function. The Acting Scientific Director

Institute of Child Health and Human Devel opnent, tgen Daw
described the fruitful approach of using additional nodel «
the frog and the laboratory fish to better understand the
brain developnent. The final talk of the norning session
A. Brown M D(Col unbia University) who has identified a g¢
ZI C2, whose loss can lead to HPE in humans and aninmals. Tt
famlies wwth HPE can be attributed to either nutations in
of the gene’s actions through the absence of the genetic ne
regi on of human chronosone 13. It is hoped that a better

the function of this gene will lead to progress in HPE rese

The keynote speaker for the afternoon session was Max Mien
Is the Branch Chief of the Medical Genetics Branch, the I
Genone Research Institute and one of the neeting organize



genetics of HPE into focus as it affects humans. There ¢
HPE genes: SHH (discussed by Dr.ZlIBRadhdi)scussed by Dr.

Brown), SIX3 and.TGIFor each of these genes, there are fa
alterations in gene function that are presuned to be the
t hese cases. However, at present the majority of famlies

cause has been sought do not have alterations in thes:
enphasi zes the conplexity of HPE that is known to have man
causes including the environnent as well as genetics. The
one to two dozen additional HPE |oci. However, these gene
been identified. Dr. Muenke | eads an active research p
conpl ex genetics of HPE on the NI H canpus ained at ident
genes. The participation of the famlies has been essent
effort.

Only one of the invited speakers was unable to drtedrid t he

M Casey M .Baylor College of Medicine) was to speak a
emergi ng evidence that a disorder that he studies, called

related to the defects in the mdline of the devel oping f
HPE. It is known that the events leading to HPE occur ex
t he pregnancy: gastrulation and early neurulation (during
after conception). It has been hypothesize that many of t
direct the positioning of these organs also are involved i
which is the basis for HPE. This area is actively being

Muenke | ab.

The next two speldlkenhzel M Shen Ph(Robert Wod Johnson
Medi cal School )Alaxcander F. Schier E8BkiDrball Institute, N
York University School of Medicine) both provided evid
| aboratory animals such as the nouse and the fish that t
I ndeed correct. Defects in the devel opnental program gui:
nodal can result in abnormal positioning of internal body
features simlar to HPE. Both of these investigators are
the Muenke lab to see if abnormal gene function of the hur
al so be responsi ble for HPE.

The final presentation was by David (oiweat Phh®. Uni versity
of Virginia, and previously in Joan Massague's |lab at N
Kettering in New York). Dr. Wtton's basic research ha
mutations in thegd@From HPE famlies can lead to a | oss ¢
in the altered protein. These studi es admfgeaanddratcalGe



HPE in humans and provide detailed information as to how
occurring at the nolecular |evel.

On Tuesday Apri'®l, 2000 the session “Hol oprosencephaly: A
Update” was introducedHbyortdtd e Wl liam Frist, Mbted
States Senator (R-Tenn). Senator Frist was kind enough
attendees and sone of the famlies about his commtnent in
for seeking increased funding for research exenplified by
the National Institutes of Health. Senator Frist, who was
Dr. Collins of the NHGRI and Dr. Urschel of the Carter Cent
that the partnership between the Carter Centers and the NHC
an excell ent exanple of productive cooperation to achieve
in the pursuit of treatnments for HPE. Al t hough he enpha
nati on we have many conpeting goals in the budget, bionec
has historically fared well in the view of nobst nenber:
Senator Frist’s speech was preceded by a noving 10-m nu
prepared by the Carter Centers which is the first instal
docunentary to serve to educate the public about HPE and i
famlies.

The first talk of the norning session was by M M chael
D.MD., Ph.Dal housie University) who described the broad
HPE. The range of clinical severity in HPE is extensive a
are confronted by exactly the sane nedical problens. Maso
(University of Mchigan) described that there are comon
between different famlies who have a child wwth HPE.  Sone
relate to feeding, growh, irritability, sleeping pre
devel opnental delays, and difficulty wth conmunication oi
muscle difficulties. There is no substitute for experier
these challenges. Oten the nedical literature paints an
gl oony picture of HPE. This was further enphasized by the
Nancy Clegg Ph.®ho as the National HPE Project Director
Centers at the Texas Scottish Rite Hospital for Children
her presentation reported on the survival and performance
HPE. These results are re-witing the textbooks on HPE
the treatnments with nedications, such as Artane for the r
and a greater appreciation for the variations between pati
better result than traditional textbooks would indicate.



Janmes Bar kovich M pPuUniversity of California, San Francisco)
t he evol ving understanding of the diagnosis of HPE made ¢
magneti c resonance i maging (MRlI) which speaks to the spectr
the brain that can be affected by HPE and the neans of m
di agnoses. The final talk of theAporhi Ag Basabych Ph. D.
and Hillary J. LeeversRutRhe>» University) who as speci al
devel opnent al assessnent reviewed the test batteries and ni
which they use to nore precisely asses the strengths anc
children with HPE

The information provided to the famlies during “Hol opro
famly-Oriented Conference” was simlar the norning sessic
Bar bara B. Biesecker(348.or CGenetic Counselor, NHGRI) outl
sonme of the psychosocial issues revolving around HPE and p
to the diagnosis and coping strategies with the condition ¢
for their famly. Maki Milelnke M D gave a brief summary of t
research efforts of his lab and the key role that parents
research effort play in providing the notivation and sub
progress in the field of HPE research. Based on questions
children that arose during this session, his group wll be
for famlies on the genetics of HPE

A “Thank-You Picnic” followed the afternoon session and
vi deot ape seen previously in the norning so that the fam!|
attend the norning session could also viewthis “work in pr

The Crowl ey- Carter Foundaamdnnenbers of the Carter Center
were kind enough to not only help organize and partici
conference events, but also funded the el egant neals for tl
and attendees both before and during the conference. They
funds for the “Thank-you Picnic” for the famlies at the
famly conference.

It is the intention of the Carter Centers to plan ani
conferences so that famlies and specialists can remain fc
of the better understanding HPE, its root causes, treatne
term goal of possible cures.



